Two N-Linked Glycans Differentially Control Maturation, Trafficking and Proteolysis, but not Activity of the IL-11 Receptor.
The cytokine interleukin-11 (IL-11) has important pro- and anti-inflammatory functions. It activates its target cells through binding to the IL-11 receptor (IL-11R), and the IL-11/IL-11R complex recruits a homodimer of glycoprotein 130 (gp130). N-linked glycosylation, a post-translational modification where complex oligosaccharides are attached to the side chain of asparagine residues, is often important for stability, folding and biological function of cytokine receptors. We generated different IL-11R mutants via site-directed mutagenesis and analyzed them in different cell lines via Western blot, flow cytometry, confocal microscopy and proliferation assays. In this study, we identified two functional N-glycosylation sites in the D2 domain of the IL-11R at N127 and N194. While mutation of N127Q only slightly affects cell surface expression of the IL-11R, mutation of N194Q broadly prevents IL-11R appearance at the plasma membrane. Accordingly, IL-11R mutants lacking N194 are retained within the ER, whereas the N127 mutant is transported through the Golgi complex to the cell surface, uncovering a differential role of the two N-glycan sequons for IL-11R maturation. Interestingly, IL-11R mutants devoid of one or both N-glycans are still biologically active. Furthermore, the IL-11RN127Q/N194Q mutant shows no inducible shedding by ADAM10, but is rather constitutively released into the supernatant. Our results show that the two N-glycosylation sites differentially influence stability and proteolytic processing of the IL-11R, but that N-linked glycosylation is not a prerequisite for IL-11 signaling.